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(54) INK JET RECORDER 

(57)Abstract 

PROBLEM TO BE SOLVED: To detect exactly a residual 
quantity of ink by a method wherein an actuator is 
displaced by impression of driving voltage to spray ink 
liquid in an ink chamber, and existence of the ink is 
detected based on variation of a signal generated by 
mechanical resonance of the actuator. 
SOLUTION: A head driving part 19 impresses driving 
voyage to an electrode 77 of a channel corresponding to 
a printed data to shear deform a piezoelectric side wall 
76 thereby, and a volume of a pressure chamber 75 is 
decreased. When ink exists in the pressure chamber 75, 
ink is sprayed from a nozzle 73a of a nozzle plate 73. 
Thereafter, ink in an ink cartridge is fed to the pressure 
chamber 75, and the piezoelectric side wall 76 is 
buffered by the ink. However, when ink does not exist in 
the pressure chamber 75, though back electromotive 
force is generated, running out of the ink is detected 
from a voltage state including this back electromotive 
force with a judging part 60. 
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(C<fc <5 1*137 f?»x-* ££&3H±SC iJCfc oT. 

a > tmftK.EJM^fi.x a yzm&*wnmm& 
K.mmz>m^^"j Ft. 

8*137 ? 9 * x - * ©®#tW&£H«: «fc «3 Stl^f 
©§Mt£8«: l/T-f > *©*r&****o?-S -Y > * Wilfc 
fc^&ifcW-fSti^Si-rS'fVi'y*? fb* 

[ 2 ] ffiiZA>i> gmfc*D#f8«. EP^ 9 F 
©liiiiB#{ctet,>-c^T sfriar * 9 * x- * ©®«ft£ 

^K: J; O «SM-6fl»*K»TS &©•?*£ C i «<Nk 

i-r-sit^ i §3®©-f v i-iaia&H. 

[«*B3] l5t3^>*Witfe*D3M8«. uer*? 
a x-*©«KM*g«:«fc *)^-rs2tt3«EE©S*^ 
fbccg-^r -{ > *©*rtK*l**D , r* 4>©f*s c £ * 

[»3&B4] WE-f>i'«in«»D#l8W» Sifiari'^ 
*x-ar©««^fcJ:9^**«^H*2«sH 20 
?$&©g-ftK:g^t,>-c -f > i>ay&m:W5yt h fc©T* 



[S&3&55] OTB<f>i>WilMai*lW*. 89137*? 

miTSit*^4iaK©-f>i't ; *f HBflMHfc 
W#S6} OTBTf^x-*!*. SME-f>*** 

4-r aiwoa i fa«©-f >4»s?* v Masses. 

[J»K>m*MMl] 30 
[0 00 1 ] 

[0002] 

[«£*©&«] 7t *~>s >;iis^©a<i«s^^-v 

0^*> vs.*?-* «MJtnm i b-cww s<k 9 k, 
cti 6©^- * fcffiiffittEq^&ftia^S**^;* *i 

sc. *a»oai<DBi^»*ftW» $ ft 

«H«® JfflRfcHJ^^ttft -f > f 5> * » F » 

[0003] ±B©-T ? HBWWH*. EP?^ 

9 F*3E*ai/ft**?>.- A>t>*>~ I- 'J ?y*»6HJ?^ 

1 F»©Bl¥*tf o/dg. C®mt&Z 1 Fig®] 

^srsit-^En^s^soji-rciicfcoffliffi©^ so 



ffifcE|PrrSJ:5K:&-9'Ci.»*. fif-sT. e©<fc5&» 
F'KHf * -I > 20»&££S3 T Aff fcW*JW*» 

t*«-et*J:9K, 4>*«ua«»«:j:»w>*©wfc 
[0004] fp%. !£*©-(> *s?x* na^lg* 5 ^ 

ij s/©Jgffig^W®g©T^c->tf ©mffi£ 

uct fs®?mm%tzmm*&<D7 y > * • a > f a 

[0005] 

ita^S*(* 4 B. «9l«sSiH±*«*3 ** C <b K 
J:-3-C. ^©K{cjl^3nsmiJS<i«:^' , J>^ • =» F 

©.fcSfcflWtraSi. -f>^^3*i«im*«©Jt«)K:S 

m*fa^S^*--^HK©tiUD4*glr. 

y Far., K0^a^t<>3^F©JWnilOI«IBfc* 

[0007] iKWH^SP^^ 
<. aSK:J;5'f>i'©s&^t?:fi5±-r5CtA5-Ct&i 

g*sWL«fc^ i-rsfc©r*s. 

[0 00 8] 

K, if*«l©^W«> 3 ftfc 4 

EoaaiwcioimsT^^ax-ariatts-ttsciK 

a x- * ®fflCn&£S©ttft£S<<: ur A > f©W«R 
*«SfirT 5 /c» , fit*© J: 9 tc -f > f * - F y 7 



£im-t ft #n#ft < * ai?^ :?FiY>^ 

8ir^>*Wi4*B^ftfc** ^?Fai9 b<D4 
ft. J^T, MFai*; KD/MSflrto* HffiKfcft 

«Rt*rw»ft^fc*. ^h^>**-m*5*dw 
tt, Epg^ 9 FOigfi^tcfc^Ti-rftmriBT^f-^x 

ojterft«#*ww* fc©^ 
*ftc4*«ak4Lrc»a. ep3WEh$* 

ioi^ftawraw-ftc^ *r>*wi*«*n 
fft. iot -f>^Wit«»t5fc«)«c, 7*^* 
x^^(c^MW^fi^*C$^ft«FSiJft«l«^ 4 «^ft 
{f-^BUlBT *5F-*x~* 6C A* 3 # ft^#A*@l8^ 
*«W«si»#ft<. «WI*«m{tct». *n 

[0010] 11*53 t**5 1 faiS©^ > * 

«*, aBy^^Ai-^o^wttWBKjcoaa-rfta 

rB«E(DSIBE<bCcap-^iT 4 > **»rt" ft *> 

C[)T*ftC4t1«»4Ur^«. CtifcJ:!!, 

^oaisait^iaR-rftci^-carftJc^Kifto, -f 

> ^^jn^ffl^tf r i* fto 

loon] m*jh4 w*« i lats©^ > * 

»rrftt©r*ftc4t»«4Lrc»*. ctuc*"). 

HW^aBiWRKte^Tt*. WET 
fl^tcJtfj^^SftWfcSftu-^ (Ste) 

JS«»«*ft^"Ci>ft. i-ot, H«£ffiH»BRfcW* 
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4 

* ocmfiar 9 * » x - * o JS^T ft ft-^ 

<ii/C[»tftiHr*6*ffl^t»ftJ:5fcrntf. 
ft>f>^wn«i»^*^r*ft«, *fc % ±aeufcjio. 

< % T>^Wffl**«B»tsWtiM'Kt«l"Ctft 

te*. miB*ffl««%iaf¥ftiiK«iS4-rftc4^rt 

fto 

[0 0 1 2] tt#B5<DR9i», IS*3S4IBiStD^>^ 

INKcKtt ft*§^<£ 0 fc . -f > * Wifcfci 4 aa^0 

«*fcBBift?K Wta^ *«»*** c£**c* 
ft. 

[0 0 1 3) »*E6<0»W*. M*g 1 1 m<D A > * 

ftt±*4**£l/Cl>ft. C*iKJ:»K r**»x-* 
3^^>^Srt©^>^<0«*KJ:ftlWt5tfil<ttft 

^SE<fc*«tf£ft»K -f>^«Mi*}aKO«a**a«: 
[p]±£#ftC4#r#fto 
[0 0 14] 

[*98©Safc©»«] *36?8©**<0»!B*H 1 ft^l> 
01 3^S^c^rttT^ift^rfto 

ft. if«^s^gi«. m^f a * 2$am<m$m& 

9*BE*?R"f ft CRT (cathode-ray tube) 3i, f 
-*©A**J: WBS^fcttfflStift*--*-- F4*J:CX 

*ft:/y >*7«CffiRStiTt>S. 

[0015] ±ia©Mffl^a*tt 2 h 6 oc^r j: 5 

9, ¥»*fllfJ7*>FF7^10, CRT3* 
^S-TftCRT- F^^^ll, F 4 

4»©*H<D«SB^-^ , itBHH/Tlo*ft 

i»tttH»©7 ^ y ^ - * / 3 > 9 ^i^^ic^tf-r ft c 

t?*ftJ:5CCfto-Cl>ft. 
[00 1 6 ] ±E©^y>* • F^-f^M-B, 
50 CRT3©jBffieca^StiTl>ftf r -"d'***fft4^^ 



V 



(4) 



rEPglJIItf J <DJ - * -tfJBeS ftfc £ # KB. F » F 

£f^*F©7*>Fr-*^£Ste, F*F>M~^ 
t*-# (*T#«48j:C«lil*iSl«: F>hvH/»« 
WciBg^n/cli^^-^) Ch6©F* F 

CC8tf? Fm&0[)W^-^<bUT^>^-7x-X 
(I/F) *l 5*6«»Hia**J:5fc&-*Tl>a. 
[0 0 17] ±e©J:5fc?**a* + >*5£fc*9HJ 

ji £ n/cEn?^- * tt. > v * » f EMHrcft £ io 

:/y>£7<DI/F (>[>^7^X) SP1 6tCA^ 

f yy 7 wm<o^mo^-^wmf&^tiicKk 

&m<DM®?v 9*7 AWKBShfcR OM 3 6 <t . ^ v 
Fffitt»19i, CR*-*fgi6S&2 Oi, LF*:-* 
fES6a53 3<!:, #ig©S0 : Si(l^ ; &Ji^T€)^^*^>'U4 

WESB6 0 <4>*WtflttIf«> fc**brir>*. 20 
[0018] ±13©^ ? FIESiSP 1 9 B. EP3^ ? F 4 
4*c8*lSnri>4. EP?»*?F4 4B* B 1 fcjjVr J: 
5*t 4 E^ J PC**E«-te'*5 9^^6ttSE«K 

«7 li. Ems«7 lojjwwstifcJ^"- 

F 7 3 £ % EH*&7 1 ©TffiCCttKStifc^y > hS 
*74±**brt>*. E«S«71B, #^»^JJD 
X^CD^BiJJaXKiJ: 0 EOtcWttt* <fc 5 KiJBfiSSti 
fc««<DE«Wffi7 6- (E«R : F«**> i»<t*3SE 
CCWLTfcO, Cft6©E«W£7 6--:fe<fctf»B* E 30 
HS&7 l©±ffiKl±att7^-7 2#B£i££ft&C<tfc: 

j^r, «^ + >*;i/«:S#iJS?r«&BEft^ + >^-7 5-" 

7 3KB, E** + >'<~7 5-"«c»j£*SJ:5fc^X 
;l/7 3a-3«IWgJSSStir*0. t*i6©^X,;l/7 3 
a-B* E** + »<-7 5»-©^**jfeI>0fc<h* 

e^j^^>^-7 5-ft©>f >££JraE0T@#J3 
an 7 8jw$«s*vt:*5'k »«P7 8B, e**+> 

S-tmKD-OZX- F y 7^3 Oft££iliI 40 
J»3h*£*tt:-f>**-F y *5>3 0©>f>££E# 

: 
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WB7 7B. Blfc5W\fc5fc % yy>F*«7 4fc» 

n/cm«^7 9 •••«: 9 -f + 8 o - ur-e-ft^ 
n«a»3*irc»*. «wff7 9-i*, f 

KWl9«c^Sft**9, ^?F®»I§519B, EP 
^f s -*«:*^rlllWE*««7 7K:Biliil/ % Em 
§BL7.6"*WKfB6 (M) SttStiKJ:-^ E 

So 



[0 02 0] :/y>FB«7 4fc#rt3ftfc1«e 

©n«^7 9 kb, t/c«e»e o mm 
snrc»4. wsweoa. H4tc^-r<fc5tc, emki 

H7 6©»KW^KJ:S^«EEfiS»©**aai8* 

PF) 6 It, /t>F>«7*Jb*8 ltiKlLfcflE 
^^if*i5#^tt»sS6 2i, *W3hfc«E06»* 
«Sfrr*ffiBiatt6 3£> ffi*HB8 3*60«j(«E 



[0019] ±K©E;fr* * 7 5 zmtiffr 2>RM 
NK7 6B, ^«PB*l"l«:»SStir^4. EMMS 7 



50 



[0 02 1 ] 3>/<l/-*H»6 4©«E«#tt. 06 

tcs-Ti^cc, ^y>* • a>Fa— 5 1 7«cffl*S*i 

JziEcDRAMl 8fci»ROM3 6{CTf -fe^nltBtcS 

«stiri»a. ^br, 7 , y>^-3>ho-7i7*s 
ROMseecftttsnfc^a^AtiBtL. rami 

^^*<fca«*ffluieffli*jiff , r*ctK:j:->T:, bp 

ji/-^>*aj**K»oa««TL, «^gp6o^6<D 

*/c, ^y>* • a>hn— 9 1 71*. CR*- 
. *!fgg&9$2 Ofe^C/L F^e-^iilWUS 3«:fcS^?n 
W*. CR*-*IBW*2 0tLF*--*IB*»3 3 
£B % £fea«Cffl^6ti4CR*-*2 2iBl3eBcffl 
l>6tiSLF*-*3 4t«C*n*tiffiKS*i'C*J0. 
fre-5r2 2 • 3 4(D@l£^I^iSa*«lfap-r^J:5CC 

[0 0 2 2] ±K©^y># • 3>Fo-7 1 7 8CJ:D 
W»SnSEP^^7 F4 4I*, mi&tfc$&*)fc, EP^ 
•^^ F««2 1 «c***i-Cl»*. EP^^ F««2 1 

i*, f y 9s>m«Nt3 i t x f y ^yfi^w 
Mt3 1 wnw»cw»&ftfc-f f y 

-?^3 0±«WLrt»&. *br. >f>^^*&SPM3 7 

Ofjaccl*. ±a©EP^v F4 4**RW6titl>*. 
^ F44 4-f>**-Fy ?y3 0ttt, * 

- f y ?v$mmt3 1 *fti>xmN*mic2tix\,* 

[0 0 2 3] ±fB©-Y>^*-h y?ry3 0®rt«C 
B, ^>^^at?cfc^0ca^mt^^Wb/c7^-A3 5 



mm o*25e«h) ©raw*. -/>*$*&P3 0a# 
«dE3*n:*tK ^>*««P3 0aici*, ±iE<D^> 

£{ftj&8i»* 3 7 #5/-;Httt3 9 *rtl/rSHM*»W* 
£2tiX^Z> 0 *l/C, >r>^«*&gPt*3 7«:«. EP? 
-\9 F44£>(>*#-F U »^3 0<Drt»±*«»3 

SS3 7a«, -f>jr«ftaW3 7<D-f>^*a3^9F 

[0024] ±E© J: 5 KfclSStifcffl^ 9 F«l»2 

Jg2 5 (IBSJKtt) fc#LT^>*0«ttWnWM£© 
WEiftftJ:9«:+*y95?2 3«:H»8*i , ct»*. * 
*y 9i>2 3.1*. S*3tf«^X«:1(IR3n*:*^ FW2 

2 2tc<fc0^tt3^S*3E^l/h2 6W:«3KStir*s 
0, jSaE^JVh2 6*»»'r*CR*-*2 2l*, #4 
FN 2 4 CCiS-oX* + U 9 t>2 3 *i*a*I«JXK:ffia 
^^Ct^ot, HI^?F«*2 1*«K2 
5 4flWM*-Ji«:fli8*S*ft**63e6*r* J: 9«cft 

[002 5]^ Bff^sr F«#2 KCMAStlSffi 
iffi2 5«, :/9^>n-9 2 8tt:<fc93a*S<TT:c*£. 

C0^7f>P-72 8C0-^«, 0-9*7 29* 
HRSh-C^S. n-7*72 9Wt 4>|IM f +4 0* 

LF*-£3 4tt, W^'t4 0fc<i;^-7^r2 9 
»*^Lrr^^>o—5 2 8 

c©±5ft»K2 5©Wjfe**iajYo# 

«|* t EP3^9 FMf 2 1 ^Slt 1 F#<DEP 

[0 026] ±E©^f->0-92 8tt. JBK2 5K: 

?5?*>a-9 2 8©--#«Ctt. 8J**ff±bfc±* 
©ffl?^ 9 F«* 2 1 (Diiigag* 5 ^^ tit 9 , C 
OiBRttKJctt. *t?e>y««5 l«»6tlW 
& 0 tf;f>»5Ut EP?^9F4 4*f«£T 
*K^»5 2aftWbfc*t»^W#5 2t 1 tt'J? 
Is 2 3 *SiM&a«:««l3 n * BK* t 9 ^SWt 5 2 * 
EP?^9 F4 4tc«8ll3'&rttc^S^SBc^«185 3i 
*Wl/C**9, iBaHaSCCfe^-CEP^^f F44*+* 
?7Vtt5 2tcj:i)<t+9 b">mci«:J:ot, EP 
?^9 F44©te«4KS±"r5J:5Ccfeot:^S. 

[0027] bj*^* mm i&mmzntc* 
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M2 4tc»i/rw«:a^e»nrte0, x>n-y3ST- 

«, *+'J 9^2 3i*«:S«E»«*ci«l/*:4* 
fc, 5>^XU 9 h4 3<D*y v F4«ltai/Tx> 

a HetcsWiSK:* ^y>*-=J> 
fa-7l 7fcAft3ft«J:9lctt-3'C*i9. 7y>* 

[002 8] ±iB©»fi»Ctel>t\ EP^f^C, >f> 
irlDWKklH^-^VaW^yv* ■ ^>Fn-51 7&c^ 

W3ESP6 0{cSK3n/cM^iBco^+>*;^6-f>^ 
£»*S-&&«fc5, 7'U>^-3>ha-7l7^ 
;l/*tK©EP^7*-*#^9 FKNffil 9ictitt2titc® 

9 FSRW1 9tfc BJ^f 5 -^*— KtttcEISLfca, 

. ay Yxj-v 1 IfrhOW^ 1 * J 5>^fi# 
#A#£*ifci£&t, EP^-£K#l£T&? c +>*Jt' 

cam@7 7 t£ttbxiimmR<DmwmBzwm*z>ct 

afr&-f>**«»S*S»£* ^@7 7afc«:ttEV 

X, ^7 7 bCU*GNDm{i£EPiJI]-f T£ 
<t, E*««fcttfcHlC©m»#*£U EE 
W«7 6;WIK*#U E*^ + >^-7 5(DW 

[0 02 9] C<Df&, EE*^ + >^— 7 5 aCC-f 

>2#ME£ft&c£«:<i:oT, E»**>'<-7 5© 
mn»^i2g$n/c>'X;l/7 , U- F 7 3(D^X;l^7 3 art> 

rE^5 L ^>^'-7 5 a-CD«8l*sa»Sn«c*6, -f 
>d7*- F y 9^3 0€>>f>^^EA^t>^7 5 a 

»»©«**» tc>f>^ocj:0)lfga n/c«®tc ftot 
i>Stob. SBUa$©ftaWftftfi«:J:*«fi7 7 a-(D 

J: 9, ^.9 FKIb»l 93^6««7 7a«CBJSD3tift:Ii 
ibmE», H9 (a) tc^-TJ:^^, E««B7 6©aE 

[0 03 0] C<D8L S4tCm-r<fc^«:, ±f2CD|gai^ 
E^WEfiReoccaojiStiit. ^>f^7^;u^ 

6 1 {m^titcmmmmimmmm^km^ti 

AX7^^6 l«C«fc9-5E©fi«E©ffl*ft^*t3 
n*Ci«:&S (09 (b) ) o ZLXs COtiStim^ 

50 aat*ssB 2*j<fc«y f Eifi@K6 3 tc*ji^*h*WB*l 



(6) 
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(19 (c) ) teXVmm (09 (d) ) s 

u-wouwifefmzmxtzttizbz (09 

(e) ) . 

[003 D ±u<omimmt, 06 tc^-r <fc5«c. ? 
[0032] — m«i7 7 {cffis&mEasEPlrasttfct 

iJCfc*. C*lCC<fciJ. KIEKIpB 1 9fr6 
fS77a «CEPfln§tl/dig«lSE«> 010 (a ) 
•TJ:^tc. EfSWM7 6©^B#K£i:SMiemEia# 
£g/UdmEKSi& to*. 
[003 3] C©&. 04K*vrJ:5K:. ±Bfi©iEI&m 

a^j^aseoKKOj^^tiai. ^ofw^w 

fctt (HI 0 <b) K JfH3l6 2teJ:tfSg»86 3 

(c) ) tszvms. (010 (d) ) sn&titcft 

;K0flS«^*lH*-r (010 (e) ) . 
t<DWJZmmt. 06K^TJ:^«:. • a>h 

a-7 1 7 KWy&ttiZZtlcttZ. *l/t. ^'J> 

* - 3>FD-7l 7tt. «efi***Kl/C 

[ 0 0 3 4 ] fl, 3fi«ttSIK*>l>TB. EP?*^ > 

* + y » 2 3 tfilifittSK^ftS l,>*ttfflrc, > 
*£Pi&3tffc<<>»£W-rS^EiaM^£EP?^ ? 

K4 4<omjz.n%7 7 tcaninu j^wtimo*-* 

tcj:*x«, EP^^7 Ffr64:'**'«W'*"*«B£* 1 &<'> 
tc&> ^7 7(CEPJp-r-5IBaft^)3E*«5SW«C*ffiJijffi 

[ o o 3 5 ] ft. *wt*»K*i>»ttt. E.mmi 6 
*fi!iii^E©Enftcc ct «5^3ttfci nommmEmo- 

cftcciKtStt&cifi&o. IP5. m&7 7«:& 
£ttfcigSl?£#-C<&SEm§liS7 6©-r>f-^>^R£ 
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l>. JlftfiW*. FiES&SM 9©«5£©2*1'>* 
;I/#©F"7^0&6 5 • 6 5©tH#fflflK;W ^HiS 
6 6-6 6fc<fciy f ='>f r >-^6 8 • 6 8 &-£-*ve*liI5iJ 
jg$f -^©F-5-<^iHlS86 5CCAAS^4 

Ep?$^ 5 >^fi#*SlgS^?>® 1 5^0886 7a* 
;Wy*@K6 6 • 6 6«:gS^-r-5. fl/t, 
@&6 6 • eeia^^-^BS • 6 8<t©H«C^25 
Ss]ffi6 7 b©AA§J*5«t^ffl^il**^^^^ L '« 
SK@gg 6 7 ©HtfjfJfc^' * 7 TUBS 6 9 

[0036] ±iB©ffifiEK<fcti«. 0 1 2 ©^fflfiHSSK 
£9*3 n/cEm^-? 7 6 ©ja$$1$f4tt. 0 1 3 iCm 
•f^Stt. -f>^7©W^KJ:0^fcL/. JSIHibTS* 

mm&mmn a, . f. ) «cj£i;fcg»#asHtt>* 5 
s. c©nJsm*©^SE««*ictt-{>?© 

[003 7] 

i^w©^] tt*^ 1 omit. A istvm* tltc 

J> *W. t E^^SPM* 1 h tt. S 7 ^ * 3. i - * £ * *r 
U> ig»mE©EPJ)n(Cj;»3l5fBTi'^»x-$)&^fi[3 
WctlcJ:^. ^>i7^rttcE^^SI) ; &^^^> 
fffi)iS?:»ie^^K p SftJ-rSEJl^^ Ft. inBTr? 
*»x- $©m«««c«S«:J: Sft^^t* 
S(C L,r -f > i' S A > f^tl^EO^Ki 

%wr*^)S-e&s. cntcfcO. ep^9 Fori'? 

SE*©<fc 9tc-f h v 9-^tc 

zwem-r z-smftu < > ep?^ -» f £ > * $mt&*D# 

h 'J yS?*SW*Wtl«c«riB«ffi4fiEBiSh* 
<ko-C. ^9 Fi-» h©/H8{t^3^hBiJ*4* 
? y ©X»«:«k 0 * *W&&? hWKb 

*»BJ(D«jRX-C«±^©«t^K:mSB-? 5 ^,«^ 

^igwri^.cc^cJf). 5^b#©^ >^*- h 'J 9 ^©m 

so [0038] »#a2 «o«w«. ma 1 e«©^>* 
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Vx. v nailer* -of. mm>9®*iffis&®. 

ep^* F©^l$fc*^l'»-c£■fsfre7i'*■»* 
-* ©«««j*Jite«fc 9 

Stlfc «t 1 ©7 9? » ^©tStSW&ltfc J: 9 

7 * ? » x - * k a* s a z mnxfj ®m*&s.-r * 

[0040] lf*S4 ©&Wtt. tt*S 1 iB$S©-f > * 

ftj-r*fc©-cfts«fiE-c*&. ewe* 9. m&mm 
Starrs. 

«. friar *^*x-*tCO&#*Si&^B!S**rt/ 
4>*WftWili6»»BStt£*H* 



0 WW9-2B7 48 8 
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[oo42] »*®6 ©*wb. i fas© y >f 
frffir^^x-in*. fj 

by ^*a*«ar *RHM>^a < £ fe-B&SL-cir* 

* » x- * ©BttW&£i6K <fc 9 #fe£r Sft^f©£<b# 

io [B®©B*fcift9i] 

[SI ] WP^v Kt«^i<0«W«*aWWBB 

[B2] igabmff©En)toBij©En^^f F©tfB*n*rB 
[B3] |g«iS)i©EPJniS©En^f F©tf8S*>tfrB 

BJBt*S. 

[B4 ] fl5£gB©^a 9 *B-C£>6. 
[B5 ] HMWaBt««:tftl*8ftteY >*5?» •> F-BB 
8g©gHSB-C*S. 

20 [Be ] Y>f ^ * v bssmes<omm?h<o^u ? m 

[B7] <f>**-Fy y^©KBB , C*4. 
[B8] Y>f5>*f hfiBiWOlMBWWC**. 
[B9] «5ESPKteW.2.m^ttfii*^-r6S?BBr*S. 
[B10] «E»c*W4«^«B»*1-iWiB-P* 

[012] «iUi**<D«iB»H"C**. 

[013] -/>^CD«IBC*»*-f>fcr-y>^i«l« 

i 7 7" ! ;>^ * 3>fp-7 

19 FBW 
4 4 v F 

6 o n%u 

6 1 /OF^7^^ 
6 2 iiUS 
6 3 SSSHffi 
6 4 3>;<U-*iR 
40 6 5 F^-f^H* 
6 6 X -f » 
67 a SlSSIiK 
67 b ^2SSIliffi 

6 3 mmm 

6 8 3>r>1f 

6 9 XvW 088 

7 i ams* 

7 2 ±»*><- 
73 yXJU7*U-F 

50 74 ^y^FS* 
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